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(54) System and method for tissue sealing 



(57) An electrosurgical bipolar forceps for sealing is 
disclosed. The forceps includes one or more shaft mem- 
bers having an end effector assembly disposed at the 
distal end. The end effector assembly Includes two jaw 
members movable from a first position to a closed posi- 
tion wherein the jaw members cooperate to grasp tissue 
at constant pressure. Each of the jaw members includes 
an electrically conductive sealing plate connected to a 
first energy source which communicates electrosurgical 



energy through the tissue held therebetween. The elec- 
trosurgical energy is communicated at constant voltage. 
The electrically conductive sealing plates are operably 
connected to sensor circuitry which is configured to 
measure initial tissue impedance and transmit an initial 
impedance value to a controller. The controller deter- 
mines the constant pressure and the constant voltage to 
be applied to the tissue based on the initial impedance 
value. 
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Description 

BACKGROUND 
Technical Field 

[0001 ] The present disclosure relates to an electrosur- 
gical system and method for performing electrosurgical 
procedures. More particularly, the present disclosure re- 
lates to sealing vessels, wherein energy is administered 
at a constant predetermined voltage for a predetermined 
period of time. 

Background of Related Art 

[0002] Electrosurgery involves application of high ra- 
dio frequency electrical current to a surgical site to cut, 
ablate, or coagulate tissue. In monopolar electrosurgery, 
a source or active electrode delivers radio frequency en- 
ergy from the electrosurgical generator to the tissue and 
a return electrode carries the current back to the gener- 
ator. In monopolar electrosurgery, the source electrode 
is typically part of the surgical instrument held by the sur- 
geon and applied to the tissue to be treated. A patient 
return electrode is placed remotely from the active elec- 
trode to carry the current back to the generator. 
[0003] In bipolar electrosurgery, one of the electrodes 
of the hand-held instrument functions as the active elec- 
trode and the other as the return electrode. The retum 
electrode is placed in close proximity to the active elec- 
trode such that an electrical circuit is formed between the 
two electrodes (e.g. .electrosurgical forceps). In this man- 
ner, the applied electrical current is limited to the body 
tissue positioned between the electrodes. When the elec- 
trodes are sufficiently separated from one another, the 
electrical circuit is open and thus inadvertent contact of 
body tissue with either of the separated electrodes does 
not cause current to flow. 

[0004] Bipolar electrosurgery generally Involves the 
use of forceps. A forceps is a pliers-like instrument which 
relies on mechanical action between its jaws to grasp, 
clamp and constrict vessels or tissue. So-called "open 
forceps" are commonly used in open surgical procedures 
whereas "endoscopic forceps" or "laparoscopic forceps" 
are, as the name implies, used for less invasive endo- 
scopic surgical procedures. Electrosurgical forceps 
(open or endoscopic) utilize mechanical clamping action 
and electrical energy to effect hemostasis on the clamped 
tissue. The forceps include electrosurgical conductive 
plates which apply the electrosurgical energy to the 
clamped tissue. By controlling the intensity, frequency 
and duration of the electrosurgical energy applied 
through the conductive plates to the tissue, the surgeon 
can coagulate, cauterize and/or seal tissue. 
[0005] Tissue or vessel sealing is a process of lique- 
fying the collagen, elastin and ground substances in the 
tissue so that they refonn into a fused mass with signif- 
icantly-reduced demarcation between the opposing tis- 



sue structures. Cauterization involves the use of heat to 
destroy tissue and coagulation is a process of desiccating 
tissue wherein the tissue cells are ruptured and dried. 
[0006] Since tissue seating procedures involve more 

5 than simply cauterizing tissue, to create an effective seal 
the procedures involve precise control of a variety of fac- 
tors. In order to affect a proper seal in vessels or tissue, 
it has been determined that two predominant mechanical 
parameters must be accurately controlled: the pressure 

10 applied to the tissue; and the gap distance between the 
electrodes (i.e., distance between opposing jaw mem- 
bers when or opposing electrically conductive plates 
closed about tissue). 

[0007] Many of the instruments of the past include 
15 blade members or shearing members which simply cut 
tissue in a mechanical and/or electromechanical manner. 
Other instruments generally rely on damping pressure 
alone to procure proper sealing thickness and are often 
not designed to take into account gap tolerances and/or 
20 parallelism and flatness requirements which are param- 
eters which, if property controlled, can assure a consist- 
ent and effective tissue seal. 

[0008] A continual need exists to develop new electro- 
surgical systems and methods which allow for creation 
25 of durable vessel seals capable of withstanding higher 
burst pressures. 

SUMItflARY 

30 [0009] The present disclosure relates to a vessel or 
tissue sealing system and method. In particular, the sys- 
tem discloses a bipolar forceps having two jaw members 
configured for grasping tissue. Each of the jaw members 
include a sealing plate which communicates electrosur- 
35 gical energy to the tissue. At the start of the procedure, 
the system transmits an initial interrogatory pulse for de- 
termining initial tissue impedance. Based on the initial 
impedance the system determines the optimum pres- 
sure, voltage, and duration of energy application. During 
^0 the procedure constant pressure is applied to tissue and 
electrosurgical energy is applied at constant voltage for 
the predetermined duration. 

[001 0] One embodiment according to the present dis- 
closure relates to an electrosurgical bipolar forceps for 
^5 sealing tissue. The forceps includes one or more shaft 
members having an end effector assembly disposed at 
the distal end. The end effector assembly includes two 
jaw members movable from a first position to a closed 
position wherein the jaw members cooperate to grasp 
50 tissue at constant pressure. Each of the jaw members 
includes an electrically conductive sealing plate connect- 
ed to a first energy source which communicates electro- 
surgical energy through the tissue held therebetween. 
The electrosurgical energy is communicated at constant 
55 voltage. The electrically conductive sealing plates are 
operably connected to sensor circuitry which is config- 
ured to measure initial tissue impedance and transmit an 
initial Impedance value to a controller. The controller de- 
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termines the constant pressure and the constant voltage 
to be applied to the tissue based on the initial impedance 
value. 

[0011] Another embodiment of the present disclosure 
is directed to an electrosurgical system. The system in- 
cludes an electrosurgical generator for supplying elec- 
trosurgical energy and bipolar forceps for treating tissue. 
The forceps includes one or more shaft members having 
an end effector assembly disposed at the distal end. The 
end effector assembly includes two jaw members mov- 
able from a first position to a closed position wherein the 
jaw members cooperate to grasp tissue at constant pres- 
sure. Each of the jaw members includes an electrically 
conductive sealing plate connected to a first energy 
source which communicates electrosurgical energy 
through the tissue held therebetween. The electrosurgi- 
cal energy is communicated at constant voltage. The sys- 
tem also includes sensor circuitry operably connected to 
the electrically conductive sealing plates. The sensor cir- 
cuitry is configured to measure initial tissue impedance 
and transmit an initial impedance value to a controller. 
The controller determines the constant pressure and the 
constant voltage to be applied to the tissue based on the 
initial impedance value. 

[001 2] A further embodiment of the present disclosure 
is directed to a method for sealing tissue. The method 
includes the steps of providing an electrosurgical bipolar 
forceps which includes one or more shaft members hav- 
ing an end effector assembly disposed at the distal end. 
The end effector assembly includes two jaw members 
movable from a first open position to a closed position 
wherein the jaw members cooperate to grasp tissue at 
constant pressure. Each of the jaw members includes an 
electrically conductive sealing plate connected to an en- 
ergy source which communicates electrosurgical energy 
through the tissue held therebetween. The electrosurgi- 
cal energy is communicated at constant voltage. The 
method also includes the steps of measuring initial tissue 
impedance and transmitting an initial impedance value 
to a controller and determining the constant pressure and 
the constant voltage to be applied to the tissue based on 
the initial impedance value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 3] Various embodiments of the present disclosure 
are described herein with reference to the drawings 
wherein: 

Fig. 1 Is a perspective view of one embodiment of 
an electrosurgical system according to the present 

disclosure; 

Fig. 2 is a schematic block diagram of a generator 
according to the present disclosure; 

Fig. 3 is a rear, perspective view of the end effector 
of Fig. 1 shown with tissue grasped therein; 



Fig. 4 is a side, partial internal view of an endoscopic 
forceps according to the present disclosure; 

Fig. 5 shows a flow chart showing a sealing method 
5 using the endoscopic bipolar forceps according to 
the present disclosure; 

Fig. 6 shows a graph illustrating the changes occur- 
ring in tissue impedance during sealing utilizing the 
^0 method shown in Fig. 5; and 

Fig. 7 Is a perspective view of an open bipolar forceps 
according to the present disclosure. 

'5 DETAILED DESCRIPTION 

[0014] Particular embodiments of the present disclo- 
sure will be described herelnbelow with reference to the 
accompanying drawings. In the following description, 

20 well-known functions or constructions are not described 
in detail to avoid obscuring the present disclosure in un- 
necessary detail. Those skilled in the art will understand 
that the invention according to the present disclosure 
may be adapted for use with either an endoscopic instru- 

25 mentor an open instrument. It should also be appreciated 
that different electrical and mechanical connections and 
other considerations apply to each particular type of in- 
strument, however, the novel aspects with respect to ves- 
sel sealing are generally consistent with respect to both 

30 the open or endoscopic designs. 

[001 5] In the drawings and in the description which fol- 
lows, the term "proximal", refers to the end of the forceps 
1 0 which Is closer to the user, while the term "distal" refers 
to the end of the forceps which is further from the user. 

35 [0016] Fig. 1 is a schematic illustration of an electro- 
surgical system 1 . The system 1 includes an electrosur- 
gical forceps 10 for treating tissue of a patient. Electro- 
surgical RF energy is supplied to the forceps 10 by a 
generator 2 via a cable 18 allowing the forceps to seal 

40 tissue. 

[0017] As shown in Fig. 1 , the forceps 10 is an endo- 
scopic vessel sealing bipolar forceps. The forceps 10 is 
configured to support an effector assembly 1 00. More 
particularly, forceps 10 generally includes a housing 20, 

45 a handle assembly 30, a rotating assembly 80, and a 
trigger assembly 70 which mutually cooperate with the 
end effector assembly 1 00 to grasp, seal and, if required, 
divide tissue. The forceps 10 also includes a shaft 12 
which has a distal end 14 which mechanically engages 

so the end effector assembly 100 and a proximal end 16 
which mechanically engages the housing 20 proximate 
the rotating assembly 80. 

[0018] The forceps 1 0 also includes a plug (not shown) 
which connects the forceps 1 0 to a source of electrosur- 
55 gical energy, e.g., the generator 2, via cable 18. Handle 
assembly 30 includes a fixed handle 50 and a movable 
handle 40. Handle 40 moves relative to the fixed handle 
50 to actuate the end effector assembly 100 and enable 
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a user to grasp and manipulate tissue 400 as shown in 
Fig. 3. 

[0019] Referring to Figs. 1, 3 and 4, the end effector 
assembly 100 includes a pair of opposing jaw members 
110 and 120 each having an electrically conductive seal- 
ing plate 112 and 122, respectively, attached thereto for 
conducting electrosurgical energy through tissue 400 
held therebetween. More particularly, the jaw members 
1 10 and 120 move in response to movement of the han- 
dle 40 from an open position to a closed position. In open 
position the sealing plates 112 and 122 are disposed in 
spaced relation relative to one another. In a clamping or 
closed position the sealing plates 1 12 and 122 cooperate 
to grasp tissue and apply electrosurgical energy thereto. 
[0020] The jaw members 110 and 120 are activated 
using a drive assembly (not shown) enclosed within the 
housing 20. The drive assembly cooperates with the 
movable handle 40 to imparl movement of the jaw mem- 
bers 110 and 120 from the open position to the clamping 
or closed position. Examples of a handle assemblies are 
shown and described in commonly-owned U.S. Applica- 
tion Serial No. 10/369,894 entitled "VESSEL SEALER 
AND DIVIDER AND METHOD MANUFACTURING 
SAME" and commonly owned U.S. Application Serial No. 
10/460,926 entitled "VESSEL SEALER AND DIVIDER 
FOR USE WITH SMALL TROCARS AND CANNULAS" 
which are both hereby incorporated by reference herein 
in their entirety. 

[0021] Jaw members 110 and 120 also include outer 
housings 116 and 126 which together with the dimen- 
sions of the conductive plates 112 and 1 22 of the jaw 
members 110 and 120 are configured to limit and/or re- 
duce many of the known undesirable effects related to 
tissue sealing, e.g., flashover, thermal spread and stray 
current dissipation. 

[0022] The handle assembly 30 of this particular dis- 
closure may include a four-bar mechanical linkage which 
provides a unique mechanical advantage when sealing 
tissue between the jaw members 1 10 and 120. Once the 
desired position for the sealing site is determined and 
the jaw members 110 and 120 are properly positioned, 
handle 40 may be compressed fully to lock the electrically 
conductive sealing plates 112 and 122 in a closed posi- 
tion against the tissue. The details relating to the inter- 
cooperative relationships of the inner-working compo- 
nents of one envisioned forceps 10 are disclosed in the 
above-cited commonly-owned U.S. Patent Application 
Serial No. 1 0/369,894. Another example of an endoscop- 
ic handle assembly which discloses an off-axis, lever-like 
handle assembly, is disclosed in the above-cited U.S. 
Patent Application Serial No. 10/460,926. 
[0023] The forceps 1 0 also includes a rotating assem- 
bly 80 mechanically associated with the shaft 12 and the 
drive assembly (not shown). Movement of the rotating 
assembly 80 imparts similar rotational movement to the 
shaft 12 which, in turn, rotates the end effector assembly 
100. Various features along with various electrical con- 
figurations for the transference of electrosurgical energy 



through the handle assembly 20 and the rotating assem- 
bly 80 are described in more detail in the above-men- 
tioned commonly-owned U.S. Patent Application Nos. 
10/369,894 and 10/460,926. 
5 [0024] As best seen with respect to Figs. 1 and 4, the 
end effector assembly 100 attaches to the distal end 14 
of shaft 1 2. The jaw members 1 1 0 and 1 20 are pivotable 
about a pivot 160 from the open to closed positions upon 
relative reciprocation, i.e., longitudinal movement, of the 
10 drive assembly (not shown). Again, mechanical and co- 
operative relationships with respect to the various moving 
elements of the end effector assembly 100 are further 
described by example with respect to the above-men- 
tioned commonly-owned U.S. Patent Application Nos. 
15 1 0/369,894 and 1 0/460.926. 

[0025] It is envisioned that the forceps 10 may be de- 
signed such that it is fully or partially disposable depend- 
ing upon a particular purpose or to achieve a particular 
result. For example, end effector assembly 1 00 may be 
20 selectively and releasably engageable with the distal end 
14 of the shaft 12 and/or the proximal end 16 of the shaft 
12 may be selectively and releasably engageable with 
the housing 20 and handle assembly 30. In either of these 
two instances, the forceps 1 0 may be either partially dis- 
25 posable or reposable, such as where a new or different 
end effector assembly 100 or end effector assembly 100 
and shaft 12 are used to selectively replace the old end 
effector assembly 100 as needed. 
[0026] The generator 2 includes input controls (e.g., 
50 buttons, activators, switches, touch screen, etc.) for con- 
trolling the generator 2. In addition, the generator 2 in- 
cludes one or more display screens for providing the sur- 
geon with variety of output information (e.g., intensity set- 
tings, treatment complete indicators, etc.). The controls 
35 allow the surgeon to adjust power of the RF energy, 
wavefomi, and other parameters to achieve the desired 
waveform suitable for a particular task (e.g., coagulating, 
tissue sealing, intensity setting, etc.). It is also envisioned 
that the forceps 1 0 may include a plurality of input controls 
40 wh ich may be redundant with certain input controls of the 
generator 2. Placing the input controls at the forceps 10 
allows for easier and faster modification of RF energy 
parameters during the surgical procedure without requir- 
ing user interaction at the generator 2. 
45 [0027] Fig. 2 shows a schematic block diagram of the 
generator 2 having a controller 4, a high voltage DC pow- 
er supply 7 ("HVPS"), an RF output stage 8, and a sensor 
circuitry 11. The DC power supply 7 provides DC power 
to an RF output stage 8 which then converts DC power 
50 into RF energy and delivers the RF energy to the forceps 
1 0. The controller 4 includes a microprocessor 5 operably 
connected to a memory 6 which may be volatile type 
memory (e.g., RAM) and/or non-volitile type memory 
(e.g., flash media, disk media, etc.). The microprocessor 
55 5 includes an output port which Is operably connected to 
the HVPS 7 and/or RF output stage 8 allowing the mi- 
croprocessor 5 to control the output of the generator 2 
according to either open and/or closed control loop 
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schemes. A closed loop control scheme may be a feed- 
back control loop wherein the sensor circuitry 1 1, which 
may include a plurality of sensing mechanisms (e.g., tis- 
sue impedance, tissue temperature, output current 
and/or voltage, etc.), provides feedback to the controller 5 
4. The controller 4 then signals the HVPS 7 and/or RF 
output stage 8 which then adjust DC and/or RF power 
supply, respectively. The controller 4 also receives input 
signals from the input controls of the generator 2 and/or 
forceps 10. The controller 4 utilizes the input signals to 
adjust power supplied by the generator 2 and/or performs 
other control functions thereon. 
[0028] With respect to this particular embodiment. It is 
known that sealing of the tissue 400 is accomplished by 
virtue of a unique combination of gap control, pressure 
and electrical control. In other words, controlling the in- 
tensity, frequency and duration of the electrosurgical en- 
ergy applied to the tissue through the sealing plate 112 
and 122 are Important electrical considerations for seal- 
ing tissue. In addition, two mechanical factors play an 
important role in determining the resulting thickness of 
the sealed tissue and the effectiveness of the seal, i.e., 
the pressure applied between the opposing jaw members 
110 and 120 (between about 3 kg/cm2 to about 
1 6kg/cm2) and the gap distance "G" between the oppos- 
ing sealing plates 1 1 2 and 1 22 of the jaw members 1 1 0 
and 120, respectively, during the sealing process (be- 
tween about 0.001 Inches to 0.006 inches). One or more 
stop members 90 are typically employed on one or both 
sealing plates to control the gap distance. A third me- 
chanical factor has recently been determined to contrib- 
ute to the quality and consistency of a tissue seal, namely 
the closure rate of the electrically conductive surfaces or 
sealing plates during activation. 
[0029] Since the forceps 10 applies energy through 
electrodes, each of the jaw members 110 and 120 in- 
cludes a pair of electrically sealing plates 112, 122 re- 
spectively, disposed on an inner-facing surface thereof. 
Thus, once the jaw members 110 and 1 20 are fully com- 
pressed about the tissue 400, the forceps 1 0 is now ready 
for selective application of electrosurgical energy as 
shown in Fig. 4. At that point, the electrically sealing 
plates 112 and 122 cooperate to seal tissue 400 held 
therebetween upon the application of electrosurgical en- 
ergy. 

[0030] The system 1 according to present disclosure 
regulates application of energy and pressure to achieve 
an effective seal capable of withstanding high burst pres- 
sures. The generator 2 applies energy to tissue at con- 
stant voltage and regulated the pressure. Pressure Is reg- 
ulated by closing jaw members 1 10 and 120 at a prede- 
termined rate. Energy application is regulated by the con- 
troller 4 pursuant to an algorithm stored within the mem- 
ory 6. The algorithm maintains energy supplied to the 
tissue at constant voltage. The algorithm varies output 
based on the type of tissue being sealed. For instance, 
thicker tissue requires more power applied thereto, 
whereas thinner tissue requires less. Therefore the al- 



gorithm adjusts the output based on tissue type by mod- 
ifying specific variables (e.g., voltage being maintained, 
duration of power application etc.). 
[0031] The algorithm will be discussed in further detail 
below with reference to Fig. 5. In addition, Fig. 6 shows 
a graph illustrating the changes that are contemplated to 
occur to collagen when it is subjected to sealing using 
the method of Fig. 5. 

[0032] During step 300, the sealing plates 112 and 1 22 
are activated and are in contact with the tissue 400 but 
are not fully closed. When the sealing plates 112 and 1 22 
contact the tissue 400, in step 302, an interrogatory pulse 
is applied to the tissue 400. The interrogatory pulse Is 
used to sense initial tissue impedance via the sensor 
circuitry 1 1 . The pulse is of small voltage and of short 
duration. 

[0033] In step 304, the initial impedance is transmitted 
to the controller 4 which determines optimum voltage for 
the sealing procedure and the duration of energy appli- 
cation. In particular, the microprocessor 5 may use a look- 
up table located in the memory 6. The look-up table may 
have voltage and duration values for a plurality of initially 
impedance ranges. For Instance, if the Initial Impedance 
is measured to be from about 70 to about 100 Ohms, for 
a particular range the look-up table provides the optimum 
voltage value of 150 V and duration of 30 sec. The mi- 
croprocessor 5 extracts the values from the look-up table 
and regulates the generator 2 accordingly. 
[0034] It is also envisioned that the optimum voltage 
and duration of the energy application may be set man- 
ually. The initial impedance may be displayed on a dis- 
play screen of the generator 2 and the surgeon may set 
the optimum voltage and duration according to the meas- 
ured initial impedance. 

[0035] In step 305, the forceps 10 grasps and begins 
to apply pressure to the tissue 400 using the jaw mem- 
bers 110 and 120. Pressure being applied is held con- 
stant for the duration of the sealing procedure as shown 
by the line P(t). 

[0036] Various methods and devices are contemplat- 
ed to automatically regulate the closure of the jaw mem- 
bers 1 10 and 120 about tissue to keep the pressure con- 
stant during the sealing process. For example, the for- 
ceps 10 may be configured to include a ratchet mecha- 
nism which initially locks the jaw members 110 and 120 
against the tissue under a desired tissue pressure and 
then increases the pressure according to the command 
from the microprocessor 5 to an optimum tissue pres- 
sure. The ratchet mechanism is configured to adjust the 
pressure based on the tissue reaction. It is also envi- 
sioned that the pressure may be controlled in a similar 
manner towards the end of the seal cycle, i.e., release 
pressure. A similar or the same ratchet mechanism may 
be employed for this purpose as well. 
[0037] Other controllable closure mechanisms are al- 
so envisioned which may be associated with the handle 
assembly 30, the housing 20 and/or the jaw members 
110 and 120 (i.e., gearing mechanisms, pressure-assist 
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mechanisms, hydraulic mechanisms, electro-mechani- 
cal mechanisms, etc.). Any of these mechanisms may 
be housed in the housing 20 or form a part of each par- 
ticular structure. 

[0038] It is also envisioned that one or more stop mem- 
bers 90 may be selectively controllable to regulate the 
closure pressure and gap distance to affect the seal. 
Commonly-owned U.S. Application Serial No. 
10/846,262 describes one such variable stop system 
which may be used for this purpose, the entire contents 
being incorporated by reference herein. 
[0039] In step 308, electrosurgical energy is applied to 
tissue at constant voltage. The collagen contained there- 
in is denatured and becomes more mobile (i.e., liquefies). 
Simultaneously, the water contained within the tissue 400 
is allowed to escape from the sealing site. As a result, 
the peak temperature at which a seal is created is re- 
duced. Thereafter, the previously melted collagen is 
mixed in order to allow for its structural components (e.g., 
polymers) to intertwine. Mixing can be achieved by ap- 
plying electrosurgical energy of predetermined frequen- 
cy to the sealing site through the seating plates 112 and 
122 under a predetermined pressure. The optimum fre- 
quency and amplitude of the waves depends on the col- 
lagen structures which are being mixed and may be au- 
tomatically controlled as specified above. Once the col- 
lagen is mixed, it is further cured by continual application 
of electrosurgical energy and pressure. 
[0040] Energy application may be terminated when the 
predetermined duration period has expired. It is envi- 
sioned that energy application may stop once a prede- 
termined amount of energy has been applied to the tis- 
sue. Thus, the same or a different look-up table may also 
store total energy to be applied to tissue to create a seal. 
After initial impedance is obtained the microprocessor 5 
loads the total energy value and adjusts the output of the 
generator accordingly. 

[0041 ] Duration of energy application may be Iterative- 
ly determined during the procedure. The microprocessor 
5 includes a clock which allows the microprocessor 5 to 
determine the duration of energy application during the 
sealing process. It is further envisioned that the controller 
4 may calculate the amount of time it takes for the initial 
impedance to drop and/or the time for the impedance to 
rise back to the original value, both values are shown as 
TdroP Tfise graph Of Fig. 5. 
[0042] The algorithm according to the present disclo- 
sure allows for slow desiccation of tissue and for collagen 
to denature slowly as well. Application of energy for a 
relatively long period of time (e.g., 30 seconds) at con- 
stant voltage allows tissue to change very slowly. As des- 
iccation progresses, the resulting seal gains plastic-like 
qualities, becoming hard and clear, which makes the seal 
capable of withstanding higher burst pressures. 
[0043] From the foregoing and with reference to the 
various figure drawings, those skilled in the art will ap- 
preciate that certain modifications can also be made to 
the present disclosure without departing from the scope 



of the same. For example and as mentioned above, it is 
contemplated that any of the various jaw arrangements 
disclosed herein may be employed on an open forceps 
such as the open forceps 700 shown in Fig. 7. The forceps 
5 700 includes an end effector assembly 600 which is at- 
tached to the distal ends 516a and 516b of shafts 512a 
and 512b, respectively. The end effector assembly 600 
includes pair of opposing jaw members 610 and 620 
which are pivotatly connected about a pivot pin 665 and 
10 which are movable relative to one another to grasp ves- 
sels and/or tissue. Each of the opposing jaw members 
610, 620 includes electrically sealing plates 1 12, 122 al- 
lowing the open forceps 700 to be used for clamping tis- 
sue for sealing, coagulation or cauterization. 
15 [0044] Each shaft 512a and 512b includes a handle 
515 and 517, respectively, disposed at the proximal end 
514a and 514b thereof which each define a finger hole 
515a and 517a, respectively, therethrough for receiving 
a finger of the user. Finger holes 51 5a and 51 7a facilitate 
movement of the shafts 512a and 512b relative to one 
another which, in turn, pivot the jaw members 610 and 
620 from an open position wherein the jaw members 61 0 
and 620 are disposed in spaced relation relative to one 
another to a clamping or closed position wherein the jaw 
members 610 and 620 cooperate to grasp tissue or ves- 
sels therebetween. Further details relating to one partic- 
ular open forceps are disclosed in commonly-owned U.S. 
Application Serial No. 10/962,116 filed October 8, 2004 
entitled "OPEN VESSEL SEALING INSTRUMENT 
WITH CUTTING MECHANISM AND DISTAL LOCK- 
OUT", the entire contents of which being incorporated by 
reference herein, 

[0045] While several embodiments of the disclosure 
have been shown in the drawings and/or discussed here- 
in, it is not intended that the disclosure be limited thereto, 
as it is intended that the disclosure be as broad in scope 
as the art will allow and that the specification be read 
likewise. Therefore, the above description should not be 
construed as limiting, but merely as exemplifications of 
particular embodiments. Those skilled in the art will en- 
vision other modifications within the scope and spirit of 
the claims appended hereto. 



Claims 

1 . An electrosurgical bipolar forceps for sealing tissue, 
comprising: 

at least one shaft member having an end effector 
assembly disposed at a distal end thereof, the 
end effector assembly including two jaw mem- 
bers movable from a first position in spaced re- 
lation relative to one another to at least one sub- 
sequent position wherein the jaw members co- 
operate to grasp tissue therebetween at con- 
stant pressure; 

each of the jaw members including an electri- 
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cally conductive sealing plate adapted to con- 
nect to a first energy source which communi- 
cates electrosurgical energy through tissue held 
therebetween, wherein the electrosurgical en- 
ergy is communicated at constant voltage; and 
sensor circuitry operably connected to the elec- 
trically conductive sealing plates, the sensor cir- 
cuitry configured to measure initial tissue imped- 
ance and transmit an initial impedance value to 
a controller, the controller configured to deter- 
mine the constant pressure and the constant 
voltage to be applied to the tissue based on the 
initial impedance value. 

2. An electrosurgical bipolar forceps according to claim 
1 , wherein electrosurgical energy Is communicated 
for a predetermined duration. 

3. An electrosurgical bipolar forceps according to claim 
1 , wherein the controller is further configured to de- 
termine the duration of a seal cycle based on the 
initial impedance value. 

4. An electrosurgical bipolar forceps according to claim 
1 , wherein the controller accesses a look-up table 
storing at least one of a duration value, a constant 
pressure value and a constant voltage value, the 
controller selects at least one of the duration value, 
the constant pressure value and the constant voltage 
value based on the initial impedance value. 

5. An electrosurgical bipolar forceps according to claim 
1, further comprising: 

a rotating assembly mechanically associated 
with the shaft member, wherein rotation of the 
rotating assembly imparts similar rotational 
movement to the shaft member and the end ef- 
fector assembly. 

6. An electrosurgical bipolar forceps according to claim 
1 , wherein electrosurgical energy is communicated 
until a predetermined amount of energy is supplied 
to tissue. 

7. An electrosurgical bipolar forceps according to claim 
7, wherein the controller determines the predeter- 
mined amount of energy based on the initial imped- 
ance value. 

8. An electrosurgical system, comprising: 



thereof, the end effector assembly including 
two jaw members movable from a first po- 
sition in spaced relation relative to one an- 
other to at least one subsequent position 
5 wherein the jaw members cooperate to 

grasp tissue therebetween at constant pres- 
sure, wherein each of the jaw members in- 
cludes an electrically conductive sealing 
plate adapted to connect to the electrosur- 
^0 gical generator and to communicate elec- 

trosurgical energy through tissue held ther- 
ebetween, wherein the electrosurgical en- 
ergy is communicated at constant voltage; 
and 

^5 sensor circuitry operably connected to the 

electrically conductive sealing plates, the 
sensor circuitry configured to measure ini- 
tial tissue impedance and transmit an initial 
impedance value to a controller, the control- 
20 ler configured to determine the constant 

pressure and the constant voltage to be ap- 
plied to tissue based on the initial imped- 
ance value. 

25 9. An electrosurgical system according to claim 8, 
wherein the controller is further configured to deter- 
mine the duration of energy cycle based on the initial 
impedance value. 

10. An electrosurgical system according to claim 8, 
wherein the controller accesses a look-up table stor- 
ing at least one of a duration value, a constant pres- 
sure value and a constant voltage value, the control- 
ler selects at least one of the duration value, the con- 
stant pressure value and the constant voltage value 
based on the initial impedance value. 
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an electrosurgical generator which supplies 
electrosurgical energy; 

bipolar forceps for treating tissue comprising: 55 

at least one shaft member having an end 
effector assembly disposed at a distal end 
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